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9] 711^ aiH^fl sfl7i^Hi cflti ci^oi 2fl^l 

^ Zl^l yj-'^'^l 91^. ^ 's^^l 4^ ^71X11- 71]^ -^1 

3fl7lxl ^IL9] n^]^] ^^^]S] ^^><^ ^ ttfl 

£ 13 
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3^.1x1 -A -oV^i Stack package and method for manufacturing the 

same} 

- 3^ 51 2c^l-i ^.fl ^1^ Si- ^^ol ..v,^.J .^.fl^ iL^^- 

C 7^ Q^0]0] ^O:]^^ ^1-^151. 

51 8^ ^^^1"^ ^'^^ '^''^^ ^"^^^ 
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S. 11^ sl^-^l- ^i^^^ ^l^'ll '-^^^"^ HerJ-ll^^ £ 2^1 tiVt 

5L 13^ ^1 1 -^^Hl-ll 311171X11- ^-i#*>^ ^^^^V 31)171X1 

S. 14fe ^ «J:^2l ^1 2 ^^HHl a:}-^- 3fl?l^-l^^i> ^-71^1 ^^fl ^1 

w-w-ol ;g ^ Bf^J^^ ^^^^ ^^^fe ^^S, 

H 15fe ^ ^1 2 -^AHHl 4^ tiJ-H^fl 2ll7lxlSA^, 471X1 ^xfl 51^.21 Sl^ 

H-H-Ol ^3l^ Aj-Efl^ Ji^^^fe 

i 16^ 2 ^^7H^ ti>5L^fl sfl7lxll- ^^^t!: ^^1^1 

£ 17^ ^ i^t^ol ^1 3 ^aHHI tc^^ yjH^fl itll7lxlSAi, sfl7lxl S>]^$] 21^ 

_ . ,,1 ^ -.11 r,1 -71 ^ /J TtB^l^l S-^fl jSlS^eJ 

:^^^oi :t5]^ ^j-Eil* 

£ 19^ ^ ^1 3 4-^1^1^ ^13: «o>^2l -^AHll- M-E^vfl 

1- Jio^^^ ^oiHo]cl-, 
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10. 110, 210 : tJ}£x-11 ^ 12. 112. 212 : sD5-l 

20. 1 20 : el = ^ell 2 1 . 1 2 1 . 221 : si ^ 

22. 122, 222 : ^fl^ 23 : «]- 

24. 24a, 124, 124a, 224, 224a : 2]^ s^iE. 

25 : Afoji^ .^efloj 27 : «]- 

30 : ^ll-^lH 40, 140 : Ti-^ 

50, 150, 250 : sfl^l--^] -g-^^fl 

60, 60a, 160, 160a, 260, 260a : ^fl^j x] 

70, 170, 270 : ^fl ?! "^1 

[yj-^o] ^§>-^ 7l#^o> ^ -g.0]:0^ #Hfl7]#] 

^^15. al£L SCll^JiJl 2]^ SlELH- ^ 5]]:7lxl ^;^^lo] aJ- « ,g ^] ^|-«TgO_^, i^^sj 

Pl^ el£L ^iflr ^#5]^ -^^^11^ ^fl^l^l A}o]o^ aI-^ nl.;^^^. 

2fl7lxl ^ Ili2l aJ-^Hl ''^°]^. 

<33> ^^1] c}l.!f^o] VLSI Sl-ELI: #S)-^_ejoluf /^j sl-nj o^jh^ 3]] 7) 

xl5]ji, 2ll7l7l 9]^jL ^#5^ e-lil^r #c-1 ( solder ing)£l 71 

(S0Cket)<^l ^i-'?]^^-. 3l]7l.xlo11^ *fLfo] Hl-t£^fl ^c] s-o] 01^ ,'^ol ^^o];^lxjV a^z] uV 
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S]S.9] 'SS^ Hi::}--! f^7>^l-:^l H ^Ifr^ ^^l -^1 ^^}'^ 

-7] 7] 7]#o1 ^^51 Til-. olE^t!: Sfl'71^1 7l# ^olji^ 45}^ 7l^]r^ 4-§-*}^ t ^1 'U^^-ll. ^1 

zislu)- o]^]^J: ^E] ^ 5L^(MCM ; Multi Chip Module) 7]^^ ^ ^K-] ^ItVo] cyir]-. 
$>q-o^ ^^v] 7]^o\]A] o^e^ tijH^fl ^7121 ^i^ ^fe 

^ Al-v} ^ Jl 7] ^1: ^ ^J- ^ fe- 1:^ ^ ^] 7]- SLtV ^ c}. 
<35> zLSiM- oie-]*> cjxjoiit ^El sir-l ^-c)-^ «J:£:^fl ^^^^A^ M ^I'S 

o] #0] ^ji. :5i7l--^ :^„v^.om- if-s}-(crosstalk )7]- ^^i-4i*H 4i7]-S] ^d^fl =17] 7} 2]- 

0^:511:]-^ c^Ei ^J-^^l-S: ^51^ -^-g-Sm '^l-H^fl -^^^ 3.7]7} V] ^ ^ij5L ^1-^ 
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<36> 



<37> 



o_o. zxiL^ijixf H sfl-7l7qslxl aflo] -i](bare chip)-!: ^>^*]-^ '^H<d°fl 

35]] -7l .-^1 51 711^ tO-c,-^^] 3]]-7l.xll- -sj^*}^ 2fl-7lxl(stack package)?]- ^^o^^l-Ji Sa4. 
o]e:]*> 14 f-- 5i]-7lxlo]]A^^ 71]^ 3ll?l^ll:-a: XY ^^M^i ^d^*}^ ^:53 o>i^ a]- z 

^ tij-^o^^^— n"^] ^^*l-&c]l. ol5^*]- 3^>^ 51 3fl:7]^ii- Pl^^^ 4 5,138,138 

S., A 5,172.303 S.. 4 5,198,888 :5: ^ ^1 4,763.188 J^-^l 7fl^-l5ilcH ^Jfe^l 7^ t>H 

^ifl itfl^l-x] o] ^Or<> xn^^ ^o] Jl 5]]7l,xl# ^>o] ^51^ ^c|] 01-7] u]]- oil, ^-£5]- 

^£7]- f^A^V ^3] -:g^Eii4 A] iXaccess time) ^1 ZLllS?} -:']]^\ ^1 

-^e^q.^ 7:^^ 31171^11- ^^d^m 7fl^. al5L^l 3ifl-7l.^l7V tiVSl^fl ^J^i^-^ ^^lii 2tifl ^1 
Aj- -77^^ - ^]i. .>v-7i tq]^o]], '"-i* sfl--^!'-^!^ -r^l7> ^^>*>^ 

oiu^-. ic|-e)-A-l, sfl^l^ls] #o]7l ^^flA-lfe 7fl^ tiVH^fl n^]^]^ y!-^5}-7> 

'iJ 2ll7lxl(Chip Scale Package; CSP)<=>li^. ^V^'J-K «^fl ^^^^ ^ ^^1^^ ^^Ix]^ 5l«- 

:^4r^^}y} -4-7]^] o] ^^^6\] till ^1=1 ^2:1- 5>7l ^^o]]. ^Hflxl^S] ^^,*}7l7> ^ x] 



<38> ZLS^Jl, 31^=1 711^ tiV^xfl SH--^);^!!- ^l7l^ ^ ^ A] 7] "'1 ^ . 7}] «i 3]] 

71X1 o] 3117171 ^^^1 «|O.S. 51 ellLol] dl^V <:^11- #1^. ^J-Jfo]] x] ^ffe 7ll ^ 

tiV5LSfl 3ll7l7l^ ^1^ aim- n. o>Ello]l ^^1^>^ 7M 3fl--7l;^l5l 5] -^jL 5^ ^o]l 77] o.^ 

u]. ;il#5l^ 7]]^ HVi£^fl 3fl7l7lol 9]^ elll^o]] o.^ #J1 H ^^^] ^ 
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^^7] n^]-^]^ A^^, ^^S. <y=^<^l yJ:^^ ^Ji ±^^9] ^^]^ ^ 

^1^ sl^^S ^^^^ s^j^^, ^j-7l e]H. Ai-ojoi] ufl^lslo^ ifl:^ ElRsq- ^7]-^ 

AS. ^^5iJi, ^i-^^a^i -a-^i ^v^'gs]- ^^i^H ^J-'-^i si^^ ^ 

oil ^^sjc^ El^Sf ^o^sV ^-7?]]J^ ^^^^ 31] 71x1 S-^^1^ i^*}t^i, ^^7)1^ 

7l yV^^fl S1]71X] A]-Olol XI^I^O] O^^ol Aj-71 311-71 ,Xl S-.^^l^l Aj-H-T^JT]. g].WT^_.0^ i^^Sl 

51 «- el Hi: -^"l-^^l^ ^^^^1 ^l*fl '^l^'^ ^l^ ''^^ ^^^S. 511 ^1 ^11- 4^^^-. 

<43> Mj-rgoll rrf^ -51^ sfl -7l .^Hl olo^A^, nfl o}sJ^o]] til^^^l nfl 7] x] s] S] Sl H 



41-9 



I99y/10/H 



10199 



90041271 



7.] %4 9]^-S- 



-',-1 . 



-Sin, $1 «^^5L^fl 3fl 



-71 



;^121 ^ 



-71 



7-1 



<44> 



H.S1 ^o^'-"^ 



711^ ^JrS-^fl ^'^^ 



*V 5lH-^ 



4 



9^ 



^«Vfe 7,1 01 



74 o1 tiV2l-^S>Cl-. 



<45> 



3fl-7i-^i^i aH^^ 



o1*fl ^^^^ 



4. 



<46> 



taVirioll ttV^ 711 



Mi 



■a o 



*o1 ^^^Sl^l ^71 A- 



tij^r^l 3fl7l7Hl 
Lol1,4^--7ll^1 711 



.11-7171 51^2^^ 



Sl€S-^ 



<47> 



^ ^^^^ 



O 7^ 



6 



n o 



All ^^1^^ 



^l:;.1l: All2i«> 



yj-^ ^S- 



(A) "^7l 



yVc^fl 3ii|-7l^1 4^^. 



(a) 



3. 7> P>^^fe "<}^<^1 



^c^7l ifl 



5l« 51^7} Si 



,>7V A^7l vfl^^S-^V 



el: 



.31 OS. 71- S. 



-I}. 5 



y}7> T-fl- 



^|o1 ti}2l 



o^islol xl^is1fe4<^l 



5l^ S-ell 



ti1*}fe ^71121-, (b) 



A>:7i elH. S-511 



zy^Vfe ^711 $1-, (c) 



7i elH A>^121 ^^7l 



tl <^ 



IS ^^^1 ^zvslfe 



clTflSl-, (d) 



AV7I tiVS*l1 



5::- 



^ ti} '^i: 



1^21 ^^7l B11<=1- 



A>S1 ^J-7l 



5.^*J: Si: 



5}0l illl-7l7l ^^^1- 



^Ai 5} £1,^^71 ^41 
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.^117-1*>^ ^711, (g) ■'^^y] E]lL^}o]o] tifl- 7-]]7^^^ tf^] ul (h) AT- 7] A>ol 1= H el] o] oil A-^ 

y^]2-.^}^ (B) -^^-71 711^ tiV£,^i] 3}l7l;7.11- o_i^ ^#*|-^ c^tII;!- i 

^^l-C^, .«.^7l]o:| AV7l ^>5L^^1 2fl-7l^l Aj-olol ^7]^<y <a;iol Aj-71 3fl7l-Xl S-^-Ho:] A}-w.tgji^ 
^V-^^'-^^l^^L 51^ el^l- ^}<^1^2^ ^l«fl ol^^l^^l Jl, 3i-f 211 71x1 2}- ^ 

<49> j£ ^ l^r^S] ^1 1 -i^lc^loll ttf^ 3fl-7lxl(60)l- i4e]-i4]^ i£ 

2^ £ 1^ 2-2^ ^i^S^A^, sfl7l.^l -g- ^-11(50) ^1^^ ^'l^ 5^:^(24) -^^'^l ^ ^ e^-^ 

<50> c 1 ^ _c 21- %i-^*>ig, ^ ^^i2l ;^1 1 ^.Ajoiloll sfl ^1 (60)fe ^^^^] 

^(10)^, ^VH.^l ^(10)21--^^ AflAi(40)iLS ^7]^o_^ <^^^ &|R(21)-i- S^^Sl-rH, 
^(10)3]- ^^]^(40:) ^ M]^(40)SLS. el^L(21 ) ^^^1 ^j-s.) 

<51> tiJ-Hxfl .^(10)^ ^J--^-^^ 7>^K7f5] ^efloll -^^7l]o] 3llH(12)7l- 

si ollxl Sflc^ Wl-Hx-ll ^golTil-. Xfl 1 ^AHHlA-]i- tiV^xfl ^(10)# 7llAl^l-^ 



41-11 



1019990041271 



999/10/8 



<r)2> 



tLTg rii ^,g_o^ ^-la- e]ii(24)S. ^^.^sicf. ^ELiZD'e ^SLM] iK 10)^^1 

d^^j^l ?]:^^ -^fn^.^fl:^]- yfl^l^H, ^^S-^fl ^(10)^ 2Bii(12)S|- i.HAu) 
^1^1 ^(Al) 7.111 ii] Afl^(40)5-5L :5i7l -^ o.^ <^^^^. M, ^1 1 -I^ M^l-^Hl H^ 

^11 ^(lO)i^ ''^^'^] 5^H(21)-7} ^-^^S ^^1- 7llA]^>o^^lnV, vil«V%l:0.5. ^EL7} ^A^SI 

wingtype)-^^ -i^f^l ^^^1: ^fl^l^V^ 'Ui^-^, 5^- (24)51 -^^^ ^.im^ 
Si 51^ elH.(24) ^^-^ £ So\] ^^£^11 3}l?l^l(60a)^ ^1^ £] = (24)5l- ^4-^ 



ol 



<54> zielJi, ti>£^-ll ^(10)4, e]^(22) ^ ^^1^(40)^ -g-^*>^ 2il7l--^l -^^fl 
(50)1- ^A^^v xt)l, 5)171x1 s-^.|i(50)oi sj-w-igo.^ tii-51^11 ^(10)51 t}^^o] ^^z\s.^ 
^>^*>cl-. ol^Tll aJS^fl ^^(10)^^ «|-^^* ^Jr^^fl n^]^]i60)2] tiv^s}- 

1- ^I^Ji, 31] -71:^1 (60)^^1 'i ^o^# -^1^5^%^ ^ 'y.^. 

<55> ^V2i, 711 1 ^.Al<^l<^l^^i2l- T^ol o.^ ^A^sl sl£L(21)^ ^-^ 2:|-EL(22)b, ^ 

(22)^ '?d^^'-l- '^I'^Hhalf etching)^}-^ ^]^, ^l^Js-f^ i^l-^i^ 

sl = (22)2> ^^^1 -51^ 2fl = (l2)l- Ij^-o-V^ 4-ti(40)ol 3fl-7l-.l ^7^(50)21 
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<56> 



sl^(22)<^l ^-ll^^l (wedge bonding method ^^1^^(40)^ 



o^^_^ lOOi^flii^ tiVH^I |](10):4, ^-^1 25/ffli<?] Hl^d(40)^ ^l-§-^ ^ 

-^--i, 200//m'?] 51= I^efl^a^ ^1^^>^ 200/iiii^ ^Jr^^fl sfl -7] ( 60)1- ^l^ll: 

^ $1^-. ^£^-11 ^(10)^1 ^^l^l- ^Htl: 100//m^ ^1-^ 53^1 ^1 

eJ-sisH, ^^^-i: ^fl^(40)^ «J:£x-ll ^(10)^ ^^-^'S^Ui 

^ilAi(40)Sl slJl^7>xio^ ^o]^ ^4- /II ^(40) ¥ tiflo] oO^/m ^^^S ^e] 

7>-^*m. ^, "^l^^fl ^(10)^:1 ¥ afl -r^l-^ '^51^11 2ll^l.^l(60)# ^«|-^2]-*>^ 

s]^ e:is.(24)sl ^1-^^ ^iAS ^il^(40)ol ^'^I'^i 
-Ji^ 3l] = (12)^lfe 1: ^^(ball bonding)* ^EL{22M^]^ ^1 

7-1 ^Aieycx^ ^(10)^4 sl = (22)l- ^^'i^^ ^£ 514. 

oji^ -z^i ioo.«m9l a]:5L^l ^(10)^, 200^91 ^efl^* :^1^^>^ 

^^1 200m^ ^>5L^ll sfl:-^l;^l(60)l- ^1^* ^ 514. ^, '^l^J^ ^ 
(10)21 ^i4^1it> 100/imS ?4^1 1: ^^"^ll- ^--g-^V'^ ^^l^J 

(40)^ <gl§>5l, ^(10)^ ^j-^^'^l'H A^l.ti(40)^ ^iJi^^^ -S^]7\ lOOm 

u]]oii7.^ 2:^i*>^ ^4. ^, ^(10)21 ^ ^^1^ tiVS^fl 2fl-7l.xl(60)l- ^-^1- 
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<6o> £ 3^11 iAjEl tiic^^i 2^7l,-^]( (50a)^ £ 2^1 -Sl^l^ 3l1-7l:^l(60 )'^l ^J^l^i 

-§-^11(50) 2]=^^9] P]-^ e]H(24a) ts^^l ^1 ^<a?lr ^^^fli^ 

-71 X] ^^1(50)0] 5] S]^ S:|S.-i- ^^-i: ^^711 ^^i}h:.^<=>\] 1^5}^^ ^ 2<^1 51^1 £1 

^ 9X^. ^1^, 5l£L(24a)^ sfl^lx] ^^fl (50)51 ^o^^^^l- ^V^ol ^^o.^i 
if-^£lcK -=-^11(50)^^1 ^J-^-^ ^ ^>^?H1 el = {24a)fe n^]^]^ 

-7^^ nfl -y-^^sl-fe ^£^11 2ll7lxl(60, 60a)^ 51-^ ^^(24, 24a)5]- -^^1}- ^ 
Lfl^^#^^l-5--H *-S-^T^. ^^^l^i^l'?!, £ 2S1 av^^fl ifl?l--^l(60;-e 2l]7lx]oilAi 

o}^^6\] SH, i 321 tiVHxll 3fl7lxl(60a)^ £ 221 tiVH^ll sfl -71x1(60) ^oMl 

•51^£1t^ 511 ?1 ^1^1^. 

<6i> a. itt^o;] 1 ^aHHI ul-^ y>£^i] 3fl7l.x]o^ ^1^ wj-i^o] ^aHII- uj-El-vfli^ -^^^ 

£(80)^ £ 4<>11 7p^l£H Slul-. nslJl, 5L 5 ^ ^1 S. 12^ H 4^11 ^13: ^1 zv 

x^^]^-^ ^<^^^ ^^^^]^. £ 4 tH^l £ 12-1- ^2i-B}<^ ^ ^^^'>11 -^l^: «o^^2l *}: 

<62> £ 5 ^^1 £ 11^ ^1 1 ^ 4^ ^'7l.:^l ^c^l £ 221 a}H.xll :5fl 7l 

xl(60)2l Tlli 5LA1^]-J7 £ 11# ^151 £ 5 ^^1 £ 12^ 51 321 tiil=.:^ll ^ 

-'1-^1(603)21 ^13: ^^7111- £Al5r}jl olc^. rr 5 ^1 £ IQ-^ ^^^l^S ^j] *5 Sl ^12: ^ 
■<jol^ oj- ^ olu^_ ZL^JL, S.^^ ^^o] -^2]*^ H'S^^fe -^H^V i4l4\H^. 
<(33> ^Jf-^ 0._?. -Al^jEl^ 7ll££ ^^^<?1 5L 5 ^^1 -£ 10>^1 ^^11- ^^-^*> 

c 4c^l :£Al£l ti>2f :^ol, ^el(Cu)7ll ^^(Fe)^] ^^^5. Tfl^s] e] E. iLt]] 

^^(etching) i^S^ (stamping) ^^"U^^ ^B]^t}c^ ?]]^^_ si H 
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<64> 



-J- ^IV(32)^ -c^^'^l^i -J ^a-o> ^-J(32)-& -J:^* "^^^ ^I^. 

(23; dam-bar ^H(21)M ^^-]-^ A^-]^^' ^^^^H 9X-\. 

(27; tie-bar)^ 5^-(21)^°l ^^^^ ^'^l -^^^^l^ "o^^^l '^^-^^'^^ ''^''^ 
- -ery(25; side frame)ofl sl-(21). ^ ^l-(23) b^^I ^1(27)^ ^.^'Sl:'^! <^^^H 

tK!, 1 '^jAHHiA-ife ^>M-oi His^fl --^jo] ^ -Ife '^j:^ si- -erJ(20) ^ 

iS^dead frame strip) ^^S. ^ 



n;>fn *M(n, m-& A'^^) ^ ^ S, 



<65> 



<66> 



<67> 



Si -(21 )^ ^ll tl^S si - (22)^, si - (22)^ 

o^^^^^ ^AjsH A>oliL Kefloi(25)<^l ^-1^'- sllL(24)S^^^^^. ^H, 

(22)fe--a -J-o>-^TK32)-fl €^^^>sl-(21)^ o\] ^-^W. 

si- ^el]<a(20)# 3]-^ tlloli^(30)<^1 -^^^^m ^^d(82)# ^l^SW. 
Bfloi_^(30)^ -^vi^fl -J-l ^ ^-flS-A^^l ^^^>^, 3- ^1 

-'4-3: «<l-^l*>fe '^^^S "tl-^^i^l-. 

i:|-S-^SL 51 6<^1 S,^]^ y>sl- 7^0] tiVH:^l ^(lO)-a: ^-^^^-^Vfe ^'^i(83)-i- ^^S?)-^. 
^, gi^ sl-(22) A}olo^ ^ ^.xv :^7^>o^ Eflojiicso) ^o^-^l «J:5LS11 -J(10)-g- ^^v^l^. 
H^ll ^(10)^ ^o>^^<^l slH.(22)^l tfl^-sli ^^7llsl n^(l2)y} ^ 
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<(38> olufl, HerJ(20)^l ^-^^ ^^1^- '^-^^^fl ^l^-'l^^l^- ^11^*^"'^ 

ol-(30) -oMl ^avsl- Hi:£:.fl -J(10)^l B^H -erj^ a}-§-^V 

3=,.ii7> zL ^ «rJ 200i:/m^J sl^ i^erJl: ^-l^^}^ '"^J'^l «V#^*1-^. 
<69> cl-g-o,^ 5. 7-11 ^^^1 ^^^^^^1 -J(10)5}- £^-(22)1: ^^1^J(40) 

05. ^^^>-^^^^(84)#-J*3^Vi:1-. ^,vfl^El-(22)ofl ^-g-Sl^ll ^^^^ '^(10) 

01 ;.d^ ^H(12)# ^(Au) afe <k^^-l^(Al) i'-i^ ^il-i(40)--^ ^-1-1 ^^^^ 
4. oH, ^il^d(40)^ ^'^l^ *^:i.3l-*}-^l ^^fl^i ^fl^l ^^^^ *-8-^>^. 

9]^ €iB-{2A)^ -^^^ ^i^^ .^ld(40)ol ^-m-.^-l ^^V-i ^Jr^^fl 

-d^ ^-(12)o11^ «- ^^(ball bonding)-!: ^ M^V^l, vfl^^ - (22)oll Ai ^flx] ^ 

<70> c^^o.^ S. 8<^1 S.^]^ ^^1^-1 ^^fl(50)# ^^J(85)# ?1 

^, oflAj-cq --xl <:>^11- ^l^^l -^sf€:^(Epoxy Molding 

Compound; EMC)# -JS^fl -JdO)-! ^ 4(23)^ -V^lH- -erJ(25) ^}ol^ efl 

ol3x_(30) -J-ofl ^oj^vo^ ^msom ^^1(50) ^^^^ -^^^ ^1 

if 5li=(24) Bfol ti]-(27)5l ^#^1^^ ^^^^ ^l^J^V^. 3^ 

erd(20)Sl ^-^I2l-*<?at_>-^^l^ ^ll^l-^l ^^1(50)# ^j-^^s^. -^fl«i 

Bl(cavity)-> ^-^^^1 '^^^^ -^""^ ¥^(iransfer 

n.oldmg) i^(potting) -^^^ ^4 -1 4%^-]*>-1-. ^H?- ^fl^lHOO)^ 

^.g^ xi^S^v afl, oPAj-o] ^:^]y} .40] = 3xeflo,(25) -.1 ^ ^(23) 
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<71> 



(30)1- ^171^}^ ^-^^ ^1^1. ^^^^^^0^ ^V¥-^_ oi^^ ^1^ e]-(24)l:3^ 

B^o] «>(27)^ ^V^'^^l 

<72> cf^os 51 10-fl HA]^ y^o] ^-71x1 ^,^1(50) 51^21 51^ el-(24)# ^-^^i^ 

^ ^^i^l-Jl <y.fe till: 

0^717.^0^ I£ 2 H 3011 -^^n n-'^yUQO, 60a)* ^l^^V^l ^^fl^i 

^-i^VTfl ^^^-li, £ 2011 ^VH^fl ^-7V-1(60)* .^12:*>71 ^n^^ 4# 

<74> ^. £ noil HAl^ y>5l- .^o] AHH. Seflo](25)o11 H ^14 s]^(24)* -i^tl: -1^ 

oil ^^11(50) ^l^^l ^1-^^ Sl-(24) ^^-^ 01^^.^71^1:011 I£^.^^>^^ <Xl^ 

o^, AH3l2£ello](25)^l-^4^B^-l «K27)* ^4^^H slH -erj(20HAi £2011 

7llt -JH.^1 ^-7lxl(60)-i- ^Sl^>;^l ^4(89). 5L llolUi 27a^ a>o1h 
Serj(25)ollAi Bl-ol .>(27)7V 7>el7li, 21aL^ a>o1^ ^.rj ( 25 )o11 ^1 

^ 5lH.(24)-^> '1>3l?l ^^^^ 71-5:1 ^c}. 
<75> £ 3011 7ll.M^ UVH.-.11 3xV7l^l(60a)l- 43.t}7] ^tPA^ --^^ ^^^^1 ^ «V« 

^17^^1-- ^^'goil oH.^ .jes^lcl-. 5L 12<^1 5L M€ -V^ ^^^1 -A ^1 ^^^50) ^1#^ 
Sl^ 5l-(24) H}ol ^K27)S -i^^H 51- -ErJ(20)ollAi 711^ «J:£.^fl ^ll7lxl(60a) 
^ ^ -a^(89a). olail. 5]^ 2lH{24) E^o] ^.[(27)1- ^^-fl 

SX:n., .1171x1 .^^1(50) 5l-(24)# ^^^^^ ^l-ol .K27) 
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^l^^l- ^fl^ ""^^'^^ ""^"^^'^ "^^'^ '^"^ el-(24)l- A> 

^ -^.^^>- ^^^m ^S. o^v^. ziel Ji. 51^^-3: ^^^n^ -51^1 ^l^-^l^l ^ 

:^fl(50)-ll ^-d^^^]^^^i2Am^ a^-fl ^-^^^ ^ITI^I-I #efl4l(flash)# ^1 

c]-ell4^ ^.-^(deflash step)€^ -J^S^H^ "^^^l ^]-^--^*>4. ^^r.!-! ^ 

^^o:] c^^j^o] A>:5ioil el= pre -plating lead frame)^l2^^ "d* 

<77> o]9^ 7^o] ^1 1 -jAHloil rc^^K^ ^}Sin 3x11:71x1(60, 60a)# ^ 13-11 

s.Ai^. «>i^i- nnAao)% ^. ^^^^ ^i- 5^-(24)# -^.^^ «j 

H.11 3X1171X1(60)1- '^l ol-efloil ^n^}lL, n -^^7flal ^-1^ s]-(24a)# J-^fe 

«V-.^1 :zfl.lxl(60a)# -^#*H ^l^l;^l(70)#^€#^. H 13<^Ui^ -A^^ ^1^ ^ 
-(24)# ^^^n 3^:71.^1(60)^ -J-^-11 3^11^ 5^-(24a)# ;>xr 

.ll-7lxl(60a)# 3^^1^1(70)# i-l^fji SXA-^, n ol-.>^ ^J:£^l 3^ 

71x11- ^l^. -l^fl. 311171x1(70:)^ -Jl <^>2fl^ 3rll7lxl(60)^ 9]^ 

el-(24)2l ±11 si i^-1 33:011 XI - 211:71x1(70)7} 4^ al^- ^]^'^^^ 

xVS 112^^ ^fl-7l^l ^-^1(50) -j-^^. Hi ^r}^^-ll ^1^ 5^^.(24. 24a)^ 

.^^slfe 711^ ^^IP^n nn-^i60, 60am <?^^.*m ull^-1i^^4S.^i «-§-^^. 
<78> nfl o>5flo1 HV5L:^11 ^fl7lx1(60)# ^1 ^1 1> •L>H^^1 ^fl^l^KSOa)^ ^1^ elH(24a)fe 3il1 

71 xl ^.fl(50)^ ^o>^^4 "^l^^l^ ^^"^ -'^'^^ "^'^'"^^ 

^ B1H(24. 24a)oll ^^^-1 ^J:^^ 3^1171x1(60, 60a) 71^^ ^^"^^ ^V^*> 
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ol -g-ol§m. ^§1. ^fl-l.-l(70)i^ ^niofl^i 9]^ 5^P_(24, 24a)^ t ^V^l 



<79> 



<80> 



*b^d, -A%' n^AHO)^ ^-^^\^ ^-1-1(60, 60a)^ A^riA, 

24a)^ ^'^1^1 ^^^ICSO)^ ^>^^i5-5L 

^ 51H.(24. 24a)^ i£^<>llfe ^'A'^ ^^^^^ ^'^^^l'^^ 

3qi:-.lxl(60. 60a)# ^A^^ ^A%% 180r ol-o>o] ^^^lAi 

(reflow) A^m^ ^1^- ^-(24, 24a)« l^^^l^J ^ 

(50)0^ ^>^-^oil si- (24. 24a) ^^<^1 4^1 #^"1 ^l^^l^^C solder paste) 



e3H.(24, 24a)# -^^A^A "H^- 



<81 > 



<82> 



(24a)^ -o>^^<^l^ :^lol,.e7V i^^^l^l --cl-. -^t^ -40]^^% ^^^\^: ^^^^ 
^351 screen print )^?1<=1 ^5. €-§-€4. 

£ 14fe ^ 1>^S1 i 2 '^M'^l'^^l 'tVH:^! sll:7l.-^l(160)SAi, ^-71^1 ^^flClBO) 
9]4^9] 51-V- slii(124) ?4 ^ Bl-o] OS. xi--^l --J-Efll- ii<^^^ 

^ ^J-2:^>^, ^1 2 5i}l^l^l(160)fe el-(122).5l' ^ 

o^^V ^ns- ^-^^ 5lH i^erj(126)34, el-(126)# ^1^1 -^^-fl^J 
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(126) -j-^ Serd(126)os. EL - efloj ( i20)-i: ol-g-^l ^V^^fl 

- e^EL(122)# ^^71 ^H. -erj(120)^ ^1^ ^-^-fr 

c,-3^.-t ^ ^^.c}. - ^^^^ -erj(126) ^Ml vfl^ s^^S- ^^<^1 

7rj-« ^.^^ -.rj(i28)^ -o>^i^^ ^^^^>^ ^- ^-^^i^J 

^^^-^l a- ^^^^ tt^^^"^ -'^1 - ^B^^^M 

i 5011 7^31]- ^oj^v ^Hfls - erj(120)-fr ^ISII: ^ -H, -S-^^^l ^430 

~1540'C-J €7-11 el- -erj^ AV-g..^ ^^-^--11. -elloi(i26)<^l -o>^ -efl 

-](128)-fr 800~1300°C-11^i ^^^^ ^ 51^. 

nsl3l, H 15011 ^.VH^fl ^7lxl(i60a)fe 3^ 14oll ^Jr^^fl ^^1-1(160) 

^.^fec^. ^, -§-^1(150)^ ^1^^ ^1-«r ol^jTll .^^*V^M:oll 

£ H'-l^l ^}5L.fl ^.lxl(160)S ^£ ^^I^. ^ --"1^ -^^^ -'^'^^ 

^-7l.l(160a)SL^^^^H^^^. olufl,.]--,.l-(124a)fe3.fl.l.l-^l(150)P4 ^^^^ 

<85> 2 -a^HH! 4^ 51^^ Sello](120)^ ol^*V HjS-^fl 3^71.-^-1(160, 160a)f-l ^1^ 

^-^^ .11 1 -J-Hl-11 4^ ^^I'-^l^ ^^IS ^^^^ ^"^-^ ^^"^^^'^ 

£ 16^1 ^1 2 -^Alc^Hi 4^ ^^7floi 711^ ^Ji^fl 3.1171x1(160, 
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160a)l- -^f^*H ^-^^^1 ^1171^-1(170) 13011 ^11 -1 70)s|- 

2] ^^1^51 5l:=(124a)l- 51-^ sll-7lxl( i60a)l- ^^^V^ all -7l -"^K 1 70)1- 

<87> £ 17^ ^ 'l^^^^] .^1 3 M^HHl ^^-^fl 3111 r7l^l( 260 )3LAi, sfl-7lxl S.^fl(250) 

<88> 5L 17^ ^1-2:^}^. i 3 -^^HHl ^cf^ «J:H-^1 2fl-7l.xl(260)fe- ^d^^' 3llEL(212)<^l ^ 

^i^S( 240)7>^'^j^ tiVH^^l -d(210)^, ^J:l=-^fl ^ 5.( 240 )«11 ^^-Sl^f 5l£L 

(221)1- S^^M, «dH^ll ^J(210)^ ^H(240) el-(221) ^-.^^o^^ 

^^xls -g-^*}^ ^^d^V 2ll7l;^l -S-^fl(250)S ^^d^^. 
<89> «>£^l ^g(210)^ t'^^^S'd -J-^^^ 7}-a-.^>el ^efloil ^^7fl£l S|l5L(212)7> 

^A^^ oflxl ti_>£xfl o.^, ^i^ 2flH-(212)oll ^ii(:240)l- 

^ ^^(240)1- i?-^ ^^^^(240)^ 

H^^, ^<^H -^^^i: ^'^^t- ^ Si^. 

<P0> ?JHC221)fe- ^321 ^^(240)'i ^^5H. ^71^1 s-,-^^](250) Ml^'^l i 

vfl^ 5^:^(222)^4, 141^ &1IL(222)^ 'U-^^- ^^"'1^1 ^^fl(250)5} §<ilt]: 

^^^15- ^^^^z]^ 2fl7l,xl -^^11(250)^ ^j--^^^ i^tV ^^^-^ ^1^- ^ 

£L(224)J^ zfLA^si4. oH, uil^ e:iH.(222)<^l ^^^^ ^J^^fl ^(210)^21 *>^^^ ^1^ ^ 
11(224)21 *>^^^r+fe ll^o]] ^^ll ^ 9l5i^ ^IL{221)^ ^A^^S] ^f^l ^ 

zl^Vo^ el = {222)l ^-^^^V^ 5lol uV^3]^H, fi. «J^ol] ttf^ ^1 3 ^Alc^lollA^^ tij 

S.n ^(210)21 *}^^.ol s>l w elH(224)2l ^}^^^ ^<iJ^<^l -i: ^ ^a^^ «^^*}$3c}. 
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.^,1-U117V 5L'-lS]cH ojji^ 5: ISoll^i^r -fl^l^l ^--^fl(250)^ 9\^0^ ^#=1 51^ 

(260)fe 3l]-7lxlo]lA^ nfl oVefl^oil ^xl§V7ll , 5L 18^ yJrl^^fl ^fl -7] (260a)fe £ 
17«1 2fl -71x1 (260) -'oHI ^-^£1^ 3fl-7l .xlolc]-. 

<92> neln, tiVr-L^il -J(210)^, 5l-(:222)# -IFth^H ^^1^1 ^^^250)1- 
trfl. 3fl7lxl -g-sK250)^1 t;}^^^5L ^iS^fl ^(210)^1 ^}^^o] ^-^^ 
^4711 ^^im 3X11-71X1(260)1: 'LVi^ll ^•71X1(260)21 MV^5l-7> 7h^*VJL, 

^fl 21171x1(260)21 ^ -^^Sl-^- ^ 

<93> *V^d, ^1 3 -^^^l ""dm^S. ^^^^ eliEL(221)2] vfl^ el-(222)fe, si 

-(221)21 -ti^H'-2l -6>^ ^4^}^ el = (221) 'd^^^ ^}^^ 3 

,^1 .iizl-^Vcl-. sim^m, 5l-(222)2l ^JH^II ^(210)ol ^^(240) 

x^4fAl-7lj7, .ll«- sl^(222)oll =^(210)21 ^}^^^ 2fl7lxl ^^1(250)21 

0__?. -71 7l 3ll A-1 Ol CV. 

<94> oili- ^^^1 100//m<?I 'LVSL^-ll ^(210)^, 5lH(222)<^l ^^^^ 

(240)21 ^o].} 01 50;,molJl, ^^^17V 200im9l H^rJ^ ;^1^1> ^-^-fl, ^^1 200m^ 
HV--.il ^fl7lxl(260. 260a)# A^^^ ^ ^J^^- ^1^(224)21 *}^^<^1 H ^ 

11(222)21 *}^^7>xl2l Tlsl^r loOm^ ^7,1^1-^ ^ol y>B>;il*l-4. 

<95> nsljn, £ 18-11 5L^1€ ^7ixl(26()a)^ H 17oll SM?! ^^i^^l ^-^1^1(260) 

oil ^^.olAl 3x11-0-^1 ^xfl(250) 21^0^ 2l--5l-(224a)^^'^l ^^^^l ^^-^ ^''i^ 

^. ^fl^'l-^l ^-^1(250)21 21#S1 9]^ ^]EL^ -1^711 .]^s}^^^o\] al-5M 
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^ ^^H,90)ol^. S 19* *i*>^. * 
S HerJsV *°J* "i^'s^* 

.,o,H* ^.>*>t «V5^ 

<,3> cv-^^^, ^ -V H.rj ^v^^ 

a» ^«*V^ 'i^ ^-i* ''°'"* '"^^ 



-X^ xl ^fl ^ 



<99> 



^ 4» 4mVfe * S<94). ->°1^ SerJ^ 

,c,5, « B^o, 'J«*>o, .fl^ »V£.1 -I^IS S'S 
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(94), ^^fl^l ^^^^ ^^^1 " -'"^^ '-""'^^ '^'^"^ 

£ 20-^- ^1 3 -JM-^l-ll ^-^^^1 =11 5^1 ^1(2(30, 260a)l- -^**H ^^^1 

3^11 -71 XI ( 270 )# i£-l^>:il al^. -^^£^^1 ^^(210)3^ .l-(222)^ ^^^-1 ^ 

-(240)011 -^j4,^m ^-^^ ^i^i^v^. ^ '^-^^^ ^"^^-i^i^i "^-^^ n^}-M70)^ ^^d-^ 

^ «^Vxgo11 ^^+^1 ^^"'l^^ "^"^^^ "^^^ 

^1 1 -jAHlc,! ul-^ ^71X1 ^c,!.^ .i^^l ^1^ ^-€^ ^-r^ll^ «J:£^fl 

4eM, ^171^-1 -g-^fl^ ^^1^ ^'^^^^ -^1^ ^-"^ -'^'^^ 

^ -^r^o] ^-^'S ^^1^1 ^^Hl ^l^^li ^1 V ^"^^J- 



<105> 
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<106> 



<107> 



<108> 
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a^c>^rr cj:^o11 ^^IS ^^^^1 ^J-^l vfl^ 5^ = 

A5-71 e^:^. a>o1oi] ufl^jsH ^^^1 ^fl^ diLS} ^i^l^^^^ ^l^'^'^l -^J- 

7l 5]^ Sl^LS] ^^-^A ^"A"^^] ^^l^H 4^7] 71 si ^<^^^V ^^^ll- 

Aj-71 yV5L;^l ^4 Lfl^L sl£L 11 tiVH^fl ^ vfl ^ Hi- ^7] ^ iLS ^3^*}^ ^^-a: 

2} ^^tl ^ ^^^ 2fl7ixi ^^111- 

^=-7flo:i A^V7l ^£-^1 ^^1^1 ^>^1^ ^71^1 <?] <?!^^1 ^o^7l sfl?];^! #^1^ ^J-^^^ 

^l-tLT^O.^ 5lH# A>olo^ ^^^ol] 9\n o]^o]:z]^ ^^^S- 

^o^7l nil Ol-Efloll ^^^^ Hj-rz^fl Sfl -^l ^1 5] Jf ^IL^ 
^ 'i^^^ ^ol-7l 2fl7l^l ^'il^^l ^^^^ "^i: ^^^S- t}^ ^% A-AA. 
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^£1^, -^71 4'-d<^l -^^^1 ^-71^1 ^^fl^ ^"^1 ^ '^'-^^ ^ " ^ 

^V- oiV^^ ^olfe ^o^S. .^^l^d^ ^i^jiL^fe ^^^^ ^^^S *>fe 



61 



71 

711 tiJrS^fl nn^]^ 311:71711- ^I2:^>fe ^j"^-^^, 

(A) ^J-7l ^^1^1 4^^, 

^« ^^,1- nl--^^ oj:^oll 7j:^^ ^-.^£1 Jl, -o^7l BlHS^- 
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(d) ^o^-^l ^o^^l si 



= 1- 



el= S'l^^i] si EL ^^Sl ^o^^i^o] ^1 tLofl i^#5l7ll 3Xl]7l xl ^^111: ^^^*}^ ^^fl^, 

(f) tll^ll^l- :^l7l€rV^- ^Til, 

(g) AVr^l 4^1 ^ ^I7ls>^ ^^1 ^ 

(h) ^^y] ^f^lH. Sell^y^l H ^J-71 El-oi o> ^ 51 slEL# ^i^^}o^ ^J-71 Bl^ ^ell<a 
^l^i 711^ libi^xfl 3fl 71^11- ^51^1-^ ^711^ ^I2i*l-fe ^Tllsl-; 

(B) ^d'-'l 711^ ^-"^1 ^11- ^^^s ^#*>^ ^^1;!- iW^, 

^>^7flo] .^1-71 tiVHxll 2l]:7lxl A}o]^ ^7]^91 "?!€^1 -^c}-7l 3)1 7l ^1 ^^ll^ -^j-^^^l- 



7} ^l-.xlSl-Sl -5i7lXl ot^i^ nfl 0>Eflo11 ^^l^Vfe alHxll 3ll7l xlo] w. ^r^o]] Q^^ o]^o]7.] 



:^1 7%H1 ^M^i, ^J-71 Sl^fe elELSl Ajc]-«-^ ^>ir ofl e>cil ^ $V 5^-1: 



-7j ^ ^ij ^1 




^1-fe ^ # 311 -71 x] si ^12: . 
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{-^^^-^} 91 

g^tL ^o^ij. -^]^ ^A^si ^E. Hefl^J4, -^J-^l slELl- ^l^ltl: 

[:^6^^*o^ 101 

.^1 7*oHl -ilol^i, (e) ^^l-^l^i, ^1-^1 ^fl^'^l ■''o^^l ^-71^1 ^^11^ ^^<:>11 ^ 



[^§^%M11 
[•-^^^J- 121 

^1 / -1| V-H i , O i V I i xl '^'A V- . 

(hi ) 'o^^l A>oi£L Hell^oii cg^gsi sl^ el = l- ^i^*l-<^ <?] ill 51^71^21 M^J- 
^ Hfl oil "-^ 11 ^ 711 ^; 

{h2) ^6^71 Al-Olc it ell 'a oil ^IS ^o^7l Efol Hfl- ^i^^>^ ^o^^l SlJE efl^J <^1 H 711 

^ tils -Ml 311-71711- ^51 ^711 ;# 



1019990041271 

[^J^^J- 131 

I^^^IJ- 14] 

7«oHl aH^i ^^71 (h) ^^Ife", 

(hi ) ^o>7l 311171^1 ^^]] ti>^ A^>7l si^ 5^-1- ^i^^Vfe 'i]:^!^; 

(h2) ^o>7l A>oi= Herjoll -^71 E^o] ^1-1: ^^i^^lo^ ^^7] ^efl-i-ll-^i 711 

7l^l<y ^^-^S ^>fe 31)] 71 7-1 2] ;^12: yj-i^. 

I^^^^J- 151 



I^i^^J- 16] 

.^11 15%H1 SX'^^], (B) ^A]o\]^~^, -^y] ^^71151 yVSL^fl 3II171X1 A}olo^ 9]^ 
17] 

.•^1 7l,>oil ololAi, Aj-vl (B) ^TlHlA^, A^V7l ifl-71^1 ^o>^^<^l ^ ^o^-^l 2] «- ^ 
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181 



(A) '-^^7] 3fl?l^l ^m^. 



(a) Ml-^ sl-7> pV-^iife ^d=#<^l ^"^^51 ^>2l# ^Ji ^^^£lJi, ^J-7l el^LSl- ^ 
:iSlD^ ^J-7l vll^ elELiLCl- ¥^711 5^1 el =71- ^^^£l Jl, ^ ti>7l- 4>7l vfl^ Sl ^ Sl^Sl 
^1 ^1^ Sl£l -^-^^ ^31^^ 7>S7-1 ei^ ^^^SlJl, Hl-ol U>7l- Lfl^ SIH.71- ^ ^ 

^dl tiVtHSl^:- <y=^ol] ^A^SlJl, ^j-71 S!l «- SliE., til- ^ Bl-ol ^}9] ^^^o] o^:^^<:>] 



(b ) -^-711^ ^q-ol ^ ^yl*}^, ^J-7l Si oil ^ol-7l ^J-S 

^1 ^21 igi^ -?i^-g: ^^^Al7lfe ^-^l^l-, 



^^V^lc^l >!fl7lxl -g-^11: ^ ^i*V5l. '^7] el^ 5l^Sl 5lli ^o^^^^l- ^l^^iol ^1 

^oii ixi#5i7ii an 71x1 ^xiii- ^ ^^*>i± ^n^, 

(d) ^1-71 51^ SlH. A}olol rH y].^ 7ll7l^>fe ^Tfl ^ 

(e ) -^j-71 Al-olH. H ell 'a oil H '^7] El-ol ti> ^ Sl«- ell^# ^^cl-*l-<^ ^c}-7l SlH HEfl<y 
ollA-1 7l]>g tiVSL^fl 31171x11- ^el5->^ ^711^ ^l2:^l-ir ^JfTll^}; 

(B) ^J-71 711 21171x11- ^^lo.^ ^711;!- i^*>^, 



sl^ A>oii£ Hell^Jol ^^^sl sl£L i^ell^J-a: ^yl*}^ ^^M, 
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0__?_ i^^^ S-lJf SlUlr A>olo^ ^^4-o11 o]sl] ol^o^^-lJl, A>7l 311-71x1 5] « xj;.]- 

^l^fol xa7p^ o^^o^ nfl ol-eflol] ^^.1^}^ ^VH^fl 3]l-7l;^lSl 51^ S^^ol] *|1 ol^o^^l^ 7^ 
^ m;^^! O.^ 211 -71X1^1 "c}'?]. 
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